The atmospheric corrosion is the main reason of behavior deterioration of space steel structure under service, especially in wet and coastal area. The circular steel tube was widely used in space steel structure, the behavior deterioration of which caused by corrosion has great influence to the structure safety. In this paper 19 kinds of circular steel tube were chosen to study based on the corrosion data of Qingdao. Based on the power function corrosion model, the corrosion simulation program and analysis of tube surface corrosion was done by ANSYS, and the rule of bending stiffness deterioration caused by corrosion with time change for 50 years was obtained, which shows that after 50 years the deterioration of thinner tube bending stiffness will exceed 10 percent, and with the wall thickness increasing, the deterioration will became not obvious.
Introduction
The development statue of large-span spatial structures is the important symbol of building technology for the country and also the sign of country and region economy power. So many large-span spatial structures were built in coastal area recent years, but because of the high humidity and chloride concentration of coastal area, the steel members were easy to corrode and the corrosion will make the behavior deteriorate, which has a great influence on the structure safety, so it is necessary to do a research on the corrosion of the steel members.
1.The corrosion model and simulation method

The corrosion model
The power function of the steel corrosion model with time change in atmospheric was widely used [1, 2] , and lots of atmospheric exposure test data were gleaned for many years in many countries, based on which the steel corrosion model of power function could be obtained by regression analysis as below [3, 4] :
where D is the corrosion depth in mm; t is the time in years; A and n are constants. Reference [5] summarizes lots of the steel atmospheric exposure test data of China, from which the constant A and n of 7 different experimental stations were obtained as shown in the Figure 1 and the local finite element model after corrosion was shown as Figure 2 . First, some elements were randomly selected as initial corrosion elements and make them in a group called group 1. Then, all the elements contact with group 1 were selected as Group 2. Just like that, except for group 1 all the elements contact with group 2 were selected as Group 3 and so on. The model was divided into many groups and each group has its own real constant. When the corrosion starts to happen, the real constant will be changed. The simulation procedure was shown as below:
(1).First year, Group 1 start to corrode and its real constant was set according to the power function corrosion model with one year (t=1); (2) .Second year, the real constants of group 1 was set according to the power function corrosion model with two years (t=2). Meanwhile, the real constants of group 2 was set with one year (t=1); (3) .Third year, the real constants of group 1 was set according to the power function corrosion model with three years (t=3) and the real constants of group 2 was set with two years (t=2), group 3 with one year (t=1), and so on.
In the paper, corrosion of 19 circular steel tubes with different diameter and thickness were simulated to make sure its bending stiffness deterioration rule. 
The bending stiffness deterioration caused by corrosion
The lengths of the members are all 2 meters and all of them are double clamped -beam with uniform load. The true bending stiffness after corroding can be obtained according to the member middle displacement during 50 years. The formula was shown as:
where EI is the bending stiffness; mid ∆ is the member displacement, q is the value of uniform load and l is the length of the member. The deterioration extent of tube bending stiffness EI with 4 mm thickness is between 12% and 15% in 50 years as shown in Figure 3 . The deterioration extent with 6 mm thickness is between 8% and 10% in 50 years as shown in Figure 4 . The deterioration extent of tube bending stiffness EI with 8 mm thickness is between 6% and 7% in 50 years as shown in Figure 5 . The deterioration extent with 10 mm thickness is between 5% and 6% in 50 years as shown in Figure 6 . The deterioration extent of tube bending stiffness EI with 12 mm thickness is between 4% and 5% in 50 years as shown in Figure 7 . The deterioration extent with 14 mm thickness is between 3.5% and 4.5% in 50 years as shown in Figure 8. 
The deterioration model of the bending stiffness
It is evident from the analysis above that the differences of deterioration extent of the tube bending stiffness with same thickness are very slight, so the deterioration extent of the tube bending stiffness mainly depend on the thickness but not the diameter, and the curves between the deterioration extent of tube bending stiffness EI and time could be obtained by averaging the deterioration data of the circular steel tubes with different diameter but same thickness, as shown in Figure 9 . From all the analysis above, the result could be that the diameter has small influence on deterioration extent of the tube bending stiffness but the thickness plays an important role. Based on curve fitting, a forth order polynomial about the deterioration extent of the tube bending stiffness with time could be obtained, as shown in formula (4). 
where y is the deterioration extent of the bending stiffness, x is time in years and a, b, c and d are constants as shown in Table 3 . 
Conclusion
In this paper, the bending stiffness deterioration of circular steel tube were in-depth analyzed based on the corrosion data of Qingdao, and the following conclusions can be drawn: (1) .From the analysis in the paper, we can see that the deterioration extent of tube bending stiffness with 4 mm thickness is more than 12% after 50 years, but the deterioration extent with 14 mm thickness is only near 3.5%, which means that if the thickness is bigger, the bending stiffness deterioration is smaller caused by corrosion. And the analysis also shows that with the same thickness, if the diameter is bigger the bending stiffness deterioration is higher but not obvious. (2) .Through the analysis of the tube bending stiffness deterioration caused by corrosion, a forth order polynomial of the deterioration extent of the tube bending stiffness with time was obtained by curve fitting, which could provide evidence for the prediction of the bending stiffness deterioration of circular steel tube.
